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AunHoramusi. B paGore BBIIOJHEHA OIEHKA 110 PAJAUAIMOHHBIM [IOKA3aTeNsIM MEPCIEKTUB UCIOIb30BaHMSI
OTBAJIbHBIX MTOPOJL YTOJBHBIX TAaXT JIyTaHIIIUHBI IS TIPOU3BOJICTBA CTPOUTENBHBIX MaTtepuasos. 1o pesyib-
TaTaM TaMMa-CIIEKTPOMETPUYECKOTO aHAIN3a ornpe/iesieHa yeiabHas ahdeKTrBHas aKTHBHOCTh €CTECTBEH-
HBIX PA[IMOHYKJIUIOB B TIOPOJIHBIX OTBAJIAX ISTH YTOJbHBIX Tpeanpustuil Jlyranumasl. Omnrcana MeTouKa
ompesesieHrsT B TaG0PATOPHBIX YCAOBUAX KOA(hOUITMEHTA SMAHNPOBAHUS PAZIOHA TTOPOJIAMU U MaTePUATaMH,
MO3BOJISTIONIAS TOCTATOYHO TOYHO OIEHUTh CKOPOCTb TOCTYIJIEHUsI PajioHa B moMmelneHue. [lokasano, uyto
OTBaJIbHasl TIOPOJIA 110 PAAUALMOHHBIM XaPAKTEPUCTUKAM MOKET 0e3 OrpaHUYeHM UCIIONb30BAThCS B JKU-
JIMIITHOM CcTpouTebeTBe. [[prMeHeHne TPOMBIIIJIEHHBIX MUHEPATBbHBIX OTXO/IOB - 9TO OJINH U3 MyTeil MOBbI-
meHust 3(GEKTUBHOCTA MTPOU3BOCTBA CTPOUTEIBHBIX MAaTEPHAJIOB U YJIYUIIEHUS] KA4eCTBA OKPY:KaIOIIeit
CPEJIbL

KoiroueBbie ciioBa: TepPUKOH, OTBAJIbHAS MTOPO/IA, YPAH, PAMOHYKJIU/IbL, PAJIOH, yaeabHas a(hdekTrnBHAas
AKTUBHOCTh OTPAK/IAIOIINE KOHCTPYKIUU, CTPOUTEJNbHbIE MATEPHUAJIBI.
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Amnoranis. Y po6oTi BUKOHAHA OI[iHKA 3a PalialliiiHIMU [IOKa3HUKaMK NEPCIEKTHB BUKOPUCTAHHS BiIBaJIb-
HUX TIOPiJl BYTibHUX maxT JIyraHmuHu AJist BUPOOHUIITBA OYAiBeTbHIX MaTepiaiiB. 3a pe3yJibraTaMy raM-
Ma-CIIEKTPOMETPUYHOTO aHAJIi3y BU3HAUEHA MUTOMA e(eKTUBHA aKTUBHICTh ITPUPOIHUX PATIOHYKJII/IIB Y TO-
POMHUX BifiBasax I'sITH BYTIIbHUX mianpuemcTs JIyranmuau. Onucana MeTOIMKa BU3HAYEHHS B JTaGopaTop-
HUX YMOBaX KoedillieHTa 9MaHIOBAHHS PA/IOHY MTOPOIAMU i MaTepiajlaMH, 10 JI03BOJISIE IOCUTHh TOYHO OI[i HUTH
UIBU/IKICTb OTPAIVISIHHA pajioHy B npumintents. [lokasano, 1110 BiziBasibHa IOPoJIa 32 paJialliiHUMK XapaKTe-
pHUCTHKaMU Moske 6e3 06MeKeHb BUKOPUCTOBYBATUCS Y Oy IIBHUIITBI. 3aCTOCYBaHHSI TIPOMUCTOBUX MiHEPaIb-
HUX BIJIXO/IB - Ile OJIMH i3 MUISXiB MiBUIIEHHS e(heKTUBHOCTI BUPOOHUIITBA GY/iBEIbHIX MaTepiasiB i moJ-
MIIEeHHS GKOCTI TOBKIJLIA.

Komo4oBi ciioBa: BijiBasibHa TIOPOJIA, YPaH, PAliOHYKJIi/IU, PAIoH, TUTOMA epeKTUBHA aKTUBHICTD,
GyIiBeJIbHI MaTepiim.
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Abstract. Evaluation the prospects of Luhansk region's coal mines dumps using in the building materials
production by the radiation factors was performed in the paper. The work has carried out an assessment of
the prospects for the use of dump rocks in the construction industry from radiation indicators. The specific
effective activity of natural radionuclides in the five coal mines waste dumps of Luhansk region was
determined by the gamma-spectrometric analysis. Was shown the waste rock can be used without restrictions
in residential construction with such radiation characteristics. The laboratory method of de-termination
the radon emanation coefficient in the rocks and materials was described. It allows estimating accurately
the radon entry rate into the premises from walling materials at the design stage of a construction. Application
of industrial mineral wastes - it one of ways of increase of efficiency of production of building materials and

improvement of quality of environment.

Keywords: waste rock, uranium, radionuclides, radon, building materials, specific effective activity.

Bgenenne

Bompocs! epepabGoTKi OTBATBHOM MTOPOIBI YTOJTh-
HBIX MIAXT JIyraHnMHb y3Ke HECKOJIBKO JIecsiThIIe-
THUI UHTEPECYIOT MHOTUX YYEHBIX, TAK KaK OIHOM
13 OCHOBHBIX 9KOJIOTHIECKHX TIPOOIIEM YTOMBHON
TIPOMBITIIEHHOCTH STBJISIETCST TPOOJIEMA HAKOTLTEHIST
Y YTUJTH3AIUY TBEP/BIX KPYITHOTOHHAYKHBIX OTXO-
JIOB.

[MoHsTast HA TOBEPXHOCTD ITOPOJIA OTCHIITAETCS
B TIOPO/IHbIE OTBAJIBI M TEPPUKOHBI, KOTOPBIX TOJIb-
ko B JlyraHiiHe HaCUUTHIBAETCS OKOJIO 536, 13
KOTOPBIX TPUOIU3UTENBHO 90 TOPSIT 1 €KETOIHO
BeIOpackiBaroT B arMocdepy 6osee 500 ThIC. T Bpe-
HBIX 'a30BbIX U TIbLIEBbIX BeliecTB. OTBAJIbI U TEP-
PUKOHBI 3aHIMAIOT TUTOMAAH 49 THIC. Ta, a 00beM
CKJTAZINPOBAHHOM TTOPO/IBI COCTABJISIET TTPUOIU3N-
tesbHO 69 MutH. M3 [ 6, 15].

IKOJIOTUYECKAST OTIACHOCTD ITIOPO/[HBIX OTBAJIOB
1 TEPPUKOHOB 3aKJII0YAETCSI B UX TOPEHUH, DA3BU-
THUU HA UX TIOBEPXHOCTH IPO3MOHHBIX [TPOIIECCOB,
YTO IPUBOAUT K MUTPAIIUH TSIKEJIBIX METAJIIOB HA
[IPUJIETAIONIE TEPPUTOPUU U K [PYTUM HETATUB-
HbIM siBjieHusiM. [IpotyKTbI BeTpOBOii apo3uu He-
raTUBHO BJIUSIIOT HA OKPYIKAIOILYIO CPe/Ly Ha pac-

crosturu 710 100 kM ot oTBasia. [Topoabl 0TBAIOB
coziepkat O0JIbIIOE KOJUYECTBO CePbl U 0K0JI0 20
% yriist, 61aroapst YeMy OHE CAMOBO3TOPAIOTCS U
ropst 1o 7-12 net. [lechopMaryy CABUTOB MEPUO-
JIMYECKU BCKPBIBAIOT ITOJIOCTH O4aroB TOPEHUSI, Me-
CTa CKOILIEH ST TIEPETOPEBIIIEN TOPOJIbI, TOHKOINC-
TIEPCHO BTN ¥ SIZIOBUTHIX Ta30B (CEPHbIN aHTH/I-
P, CEPOBOIOPOL, OKCUJIBI YIIEPO/IA, A30TA U 1IP. ).
CoriacHo MCCIeOBAHUSIM, MAKCUMAJIBHBIN YPO-
BEHD 3arPsI3HEHMSI ObLI 3aPErMCTPUPOBAH B PAIHY-
ce 100...500 m [ 11, 12, 15]. YcraHOBJIEHO, 4TO BHIO-
POCHI TA30B C Y/EJbHON MOBEPXHOCTU TAKOTO T10-
poxnnoro orBasia gocturarot 180 M /gac. B mporiec-
ce TOpEHMIsI TOPHAS IOPOo/Ia Pa3pyIIaeTcs, TP 3TOM
00Pa3yI0TCsT TOHKOUCTIEPCHBIE (hPAKITHH, KOTOPHIE
JIETKO MIOJIBEPTaIOTCS BETPOBOI aposui [4, 12, 15].

VdauTHIBas BCE BBITIECKA3aHHOE, CUMTAEM HEOD-
XOIUMBIM 000CHOBATH BAKHOCTH M BO3MOKHOCTD
epepabOTKU TIOPOHBIX OTBAJIOB YTOJIBHBIX TITAXT
Ha TIpUMepe TMTOPOTHBIX OTBATIOB YTOJIBHBIX MIAXT
JIyranmuyHbL

o MHEHHTO YIEHBIX, 13 OTPaCcIeii-moTpeduTe-
Jiel IPOMBITIIJICHHBIX OTXO/OB, SIBJISIONINXCS TO-
GOYHBIMU TIPOAYKTAMU PA3TUIHBIX TPOU3BOJICTB,
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HanboJiee eMKO# ABJISIETCS TIPOM3BOJICTBO CTPOU-
TEJIbHbIX MaTepHaJOB. SII‘H/ITI)IBHFIy YTO 3aTpaThbl Ha
MaTepHuaJsbHbIe PeCyPChl B CMETHOI CTOMMOCTH ITPO-
n3BO/ACTBa 6OJHJH_II/IHCTB3 CTPOUTEJIbHBIX MaTepua-
JIOB COCTABJISIOT OoJiee 55 %, MOKHO YTBEPIK/IATD,
4YTO IpUMEHEHNE ITPOMBITIIJIEHHBIX MUHEPAJIbHBIX
OTXOJIOB —3TO OJINH U3 Iy Teli MOBbIEHUS 3 hek-
THUBHOCTHU ITPOMN3BO/ICTBA CTPOUTEJIbHBIX MaTepUa-
JIOB M YJIYUIIEHHS KA4eCTBA OKPYIKAIONIEH CPEeib
[1]. CoBpementibie nccieoBanms 000CHOBBIBAIOT
HeOOXOMMOCTb PACIITPEHHSI CHIPBEBOIT Ga3bl CTPO-
UTETbHBIX KEPAMUYECKUX MATEPUATIOB 34 CYET UC-
H0JIb30BAHMST KPEMHE3EMCO/IEPIKAIIUX TIOPOJL U
MUWHEPAJbHBIX IIPOMBIIIJIEHHBIX OTXO00B (yFJIeOT‘
XOJIOB, 30JIBI U JIP. ), TPY UCITOJIH30BAHII KOTOPBIX
HeoOX0IMa pa3paboTKa HOBBIX YHUKAIBHBIX ITPO-
C€KTHDBIX peH.[eHI/Iﬁ n CHOCO6OB TIOATOTOBKHU ChIPDbA 1
(hOpMOBaHUST CTPOUTEJNBHBIX UBJEJIUH, OA3UPYIO-
IIUXCST HA IOTPEGHOCTSIX O0IIECTBA M BO3MOKHOC-
TAX COBPEMEHHBIX MHHOBAITMOHHBIX TeXHOJIOI‘I/If/)I,
KOTOPBIE B YCJIOBHSIX IKCILIYATAI[H OYIYT OTBe-
4aTh TPEOOBAHMSIM 9KOJIOTHIECKOI GE30TaCHOCTH
U IEACTBYOIIIEl HOpMaTHBHO-TIPaBOBOM Gasbr [ 20,
3]

ITenbio pabOTHI BBICTYITHIIO UCCTENOBAHITE BO3-
MOJKHOCTH MCIIOJIb30BAHUS OTBAJIBHON TTOPOIIbI
YTOMBHBIX axT JloHbacca Kak ChIPbsI 75T TTPOH3-
BO/ICTBa CTPOUTEJIbHBIX MaTE€PUAJIOB, C YIHETOM
OIIEHKH PN Al OHHbIX [T0KA3ATEIEH.

HN3n0:xeHHEe OCHOBHOTO MaTtepuajia u
p€3y/IbTaTOB HCCcJIe/IOBaHUI

CoBpeMeHHbIE HCCIIEI0BATENH B OOBITIMHCTBE CJIy-
YaeB MPEJIATAIOT OTXO/bI JOOBIUU U 000TAIEHST
VTJIs1 ICTIOJTB30BATD JIJISI TPOU3BOICTBA CTPOUTEIh-
HBIX MaTepuasoB [2, 13, 14, 19, 20]. Onraxo He Kak-
JTBIi TIPUPOIHBIN MATEPHAT MOKET GBITh UCIIOIB30-
BaH B CTPOUTETHHOM ITPOU3BOICTBE.

CxragmpyemMast OTBaJbHASI MOPOJA YTOTBHBIX
MIaXT SIBJISIETCST €IHBIM CJIOKHBIM MEXaHU3MOM
XUMHUYECKOTO U OMOXMMUYIECKOTO TTPEBPAIIEHNsT
BEII[eCTB I OCHOBHYIO POJIb B TAKNX ITPEBPATIIEHUSIX
UTPAeT CepHast KUCTI0Ta, 00Pa30BaHHAS B PE3YJIHTA-
Te OKUCJIEHNSI CEPBI B CYIb(PUACOAEPKAIINX ITOPO-
7IaX, B pe3yJIbTaTe YeT0 B OKPYKAOIIYIO CPEY BHI-
MenseTcst G0IBIITOE KOTMIECTBO OTIACHBIX XUMITIEC-
KUX BEIIECTB 1 B T.4. PAANOHYKINAOB. Y171 JoH-
6acca 1 BMEIAIoiie yTOJbHbIE TOPOILI COEPKAT
ypat. Hanboee 60raThi 1M TIOPOJIBI, COMEPIKATITIE
Cepy B BU/IE IUPUTA.

OrpoMHOe 3HaYeHUEe B TEOXUMUK YPAaHA UMEET
copOIMoHHBIN Gapbep. B posu copberra st Hero
IIPEeK/Ie BCETO BBICTYIIAET OPTaHUYECKOE BEIECTBO.
JIpyTuM TUTIOM reOXUMIYECKOT0 Gapbepa JIJist ypa-
Ha SIBJIAETCS BOCCTaHOBUTE bHBIIH. QOst3aTeIbHBIM
YCJIOBUEM JIJisI BOCCTAHOBJIEHUS ypaHa MOJIKHA
CTaTh IIPEIBAPUTETBHASI COPOIIUS yPAHUII-HOHA HA
MOBEPXHOCTH TBEPIOH (hasbl, B YaCTHOCTH HA OpPra-
HUYECKOM BeIecTBe. SIPKUM IPUMepPOM TaKOTO
poliecca sIBJISAETCS er0 HAKOIIEHNE B YTJIe M YTJIH-
CTOH Mmopojie B acconuanuu ¢ nuputom. IIpu usy-
YEeHUU MHOTHMY YY€HBIMU COCTABA €CTECTBEHHDIX
paauonykana0B BoistyieHbl U, Th, K u 2Ra. B
YAaCTHOCTU BBISIBJIEHO, YTO KJIAPKOBAs Y -aKTHB-
Hoctb Ha 70...90 % 06y cioB/IeHa aKTHBHOCTBIO ypa-
Ha u Topust u Ha 10...30 % K. Onako obiree co-
JiepsKaHue eCTECTBEHHDIX PAJNOHYKIU/IOB B YIJIE U
VIJICTO TIOPOJIe MEHDIITE, YeM B APYTUX IPUPOJI-
HBIX ICTOYHUKaX [ 16].

Hasmmure yrkazanHbIX paJIHOHYKJIU/IOB B OTBAJIb-
HOMH [TOPOJIE YTOIBHBIX MIaXT OOBSICHSIETCSI TEM, UTO
[IPY BBIBETPUBAHIH CYIbMOUICOAEPIKAIIIX TOPOT
(TtupuTa), KOTOPOE COMPOBOKIAETCS TIOBBIIIEHNEM
TEMITEPATYPBI, CEPHAS KUCJI0TA, 00Pa3yIONIasicst TIPY
OKUCJIEHWH [TUPUTA, TIEPEBOUT TIEPBUIHBIE YPAHO-
Bble MUHEPAJIBI B TOIBIZKHYTO (DOpMY (PacTBOPEI).
Harmpumep, 1o 1aHHBIM TIPOBEIEHHBIX HAMHE HCCJIE-
JIOBAHUI 9KCITO3UIIMOHHAS /1032 TAMMA-M3/TyIeHUu I
OTBAJILHOU TTOPO/IBI TEPPUKOHOB CTaXaHOBCKOTO
paitonra Kosiebsiercst ot 15 10 24 MKP /4.

Taxmm 06pa3oM, ¢ yU4ETOM PATUATTHOHHBIX TIO-
KazaTesiell OTBATBHYIO TTOPOY MOXKHO Oe30TIaCHO
nepepabaTbiBarh. U 110 HallleMy MHEHUO, OJIMH U3
HanboJIee TOCTYIMHBIX Iy TN PEIIEHUST 9KOIOTHYEC-
KO#1 Tpo6JIeMbI CKJTaIMPOBAHIS OTBAIBHOM TIOPO-
IIbl U ee HEraTUBHOTO BO3/EMCTBUS HA OKPY/KAIO-
ILYIO CPELy SIBJISIETCS €€ UCIOIb30BAHKE B CTPOH-
TEJIbCTBE.

[leJo B TOM, 4TO COBPEMEHHDIIT YeJIOBEK IIPOBO-
T B 3nanngax He Meree 7 000 yacos B rog, rie u
noJydaet okosio 80% romoBoit MHAMBU/YATbHON
10361 00 1yuerus [8]. TToaToMy ChIpbe AJIs TPOK3-
BO/ICTBA CTPOUTEBHBIX MAaTEPUATIOB T0JI’KHO COOT-
BETCTBOBATH KPUTEPHSIM PAUATINOHHOM Ge3ommac-
HOCTH.

Panuatmonnsrii (hoH moMereHnii popMupyer-
€SI COMep KANTUMIICS B MAaTepHAIax OTPasKAAIOIINX
KOHCTPYKIIWH 37[aHNUSI €CTeCTBEHHBIMU PaIMOHYK-
mugamu (EPH) u pagonoM, mocTymaronum u3 rpyH-
TOBOTO OCHOBAHWUS 3[[aHUS U BBIAEIISIOMINMCS 13
OTPAXAAIOIMIX KOHCTPYKIHH. B moMemneHnsx
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HUIKHETO0 9Taka MOYBEHHBIN pajloH obecriednBaeTr
110 90% 1103B1 06Ty YEHH S, TOT/IA KaK Ha OCTAIbHBIX
ATaKaX yPOBEHb O0JIyYeHN S YeJIOBEKa IIPAKTHYEC-
KU [IOJTHOCTBIO OIPEEIISIETCS PAIUAITIOHHBIMU Xa-
PaKTEPUCTUKAMU CTPOUTEJIbHBIX MAaTepuaJios [6, 8,
21]. Benmunna o6sryueH st 4eI0BeKa B 31aHUSIX AB-
JISIETCST PETYIUPYEMOIT U MOKET OBITh CyIIeCTBEH-
HO CHVKEHA 32 CYET M CIIOJIh30BAHMS CTPOUTELHBIX
MaTepHuasoB ¢ HU3KUM coziep:kanrem EPH u paru-
OHAJIBHOTO IPOEKTUPOBAHUSI 3arJTyOJIEHHO M YacTh
3IAHNSL

lamMa-u3mydeHre MaTepUaIoB OTPaXKAAIOTIX
KOHCTPYKIIUH MPaKTUYECKN HEM3MEHHO BO BpeMe-
HU U PABHOMEPHO 110 00heMY TIOMEIIEHHSI, €TO NH-
TEHCHBHOCTH OIpefesIseTCs cpefHell mo Macce
yaeabHOU addexTuBHON akTuBHOCTRIO EPH B
crpoiiMarepranax A, :

A9¢[17 = ARa + 173ATh + 0,0914[(y (1)

e A - ATh nA « —Y/ICTIbHBIE aKTUBHOCTH panusi-226,

topusi-232 u kanus-40, cooTBeTCTBeHHO, BK/KT.
[To BesmmumHe y/1e1bHOM aKTHBHOCTHU CTPOUTEIIHHBIE
MaTepHuaJIbl ¥ ChIPheE /IS UX TTPOU3BOJICTBA pa3/ie-
JieHbl Ha 4 kimacca [9]:

- I'xmace (A, < 370 Bk/kr) —marepuassl, uc-
MOJIb3y€EMbI€E B CTPOSIIIUXCS U PEKOHCTPYHUPYe-
MBIX JKHJIBIX ¥ 00IIIeCTBEHHBIX 3/[aHUSIX;

- ITxnace (A,,, < 740 Bk/Kr) —MaTepHaJIbl, UC-
TMOJIb3yEMBIE B JIOPOKHOM CTPOUTEIBCTBE B TIpe-
JleJIaX TEPPUTOPUU HACEJICHHBIX ITYHKTOB U 30H
TTePCIeKTUBHOM 3aCTPOMKH, a TAaK:Ke ITPH BO3-
Be/IEHU Y TIPOU3BOJICTBEHHBIX COOPY KEHMUIA;

- [T knace (A, <1500 Bx/kr) —marepuaisr,
MCTIOJTh3y€eMBbIE B JIOPO’KHOM CTPOUTENILCTBE BHE
HaceJIeHHBIX ITyHKTOB;

- [Vknace (1500 <A, <4000 Bx/xr) —Bompoc
00 WCIOJB30BAHNN MATEPUAJIOB PEIIAETCS B
Ka’K/IOM CJIy4dae OT/eJIbHO TI0 COTIACOBAHUIO C
(enepanbabiM opranom loccanamuHazazopa.
Ipu A, ,> 4000 Bx/Kr MaTepuasIb He JOLKHBI
MCTIOTb30BaThCS B CTPONTEIBCTRE.

C 117110 OTIEHKM BO3MOKHOCTH NCTIOJIB30BAHMUS OT-
BaJIOB YTOJBHBIX MPEATPUSTHI B KAYECTBE CHIPHST
JUJIST TIPOUM3BOJICTBA CTPOUTETHLHBIX MATEPUATIOB OBLT
mpousBesieH 0T6op MPod OTBATBHON TOPOALI 5
YTOJIbHBIX TpeanpusaTuii JJonbacca: maxtor «Uep-
Kacckast» (T. 3UMOTopbe), ImaxThl "Marmuackas"
(1. JIytyruno), maxtsl «JIyranckas« (T. JIyranck),
maxThl « MakcuMoBcKast» (T. CTaXaHOB) U MIAXTHI
«uM. Mmbryay (1. CTaxaHoB).

E.U. Bepex-benoycosa

CoracHO METOIUKe ATPOGUPOBAHUST TOPOJIHBIX
OTBAJIOB, U3y4YaeTCs TOJBKO BHEITHUN CJI0i OTBa-
sa. Teppukon (0TBaj) pa3dUBAeTCsT HA 30HbI, U3
KOTOPBIX OTOUPaeTcst HepBrUYHas Mpoba, COCTaBIA-
eMast U3 TIOPIUOHHBIX 1po0. B 3aBrcMocTy OT 1110~
11A/I1 TTOBEPXHOCTH 30HbI YU CJIO TTIOPIIMOHHBIX np06
usMensiercst ot 3 10 5. PasbuBka TeppuKOHOB Ha
30HBI OCYTIECTBJISIETCS OT €T0 BEPIIMHBI K OCHOBA-
uuio. Paccrositue Mex 1y 30HaMU 110 BEPTUKAJIH CO-
CTaBJSET 4 M JIJIsI KOHWIECKOTO TeppuKoHa u 1 M —
JUISLILJIOCKOTO OTBasia. HyKHSs 30Ha rbi60Boro (6o-
see 1 000 mm) u kpymaHOBayHHOTO (500...1 000 MM)
MaTepuasa OrrpoOOBAHIIO He TIOMIEKHT [ 14].

N3 orBaioB maxtel Yepracckast, HAXOISIIXCS
B I. 3UMOTOPbeE, ObLIKM OTOOPAHDI BE IIPOODL: IIepe-
TOpEBIIast TOPO/Ia, HaXOIsmiasicst B orBajie 6osee 30
JIeT M yTIMCTBIN apTUJIIINT, KOTOPBIX B Psifie CTPaH
UCTIOJIb3YETCST B TPOU3BO/ICTBE CTPOUTENBHBIX Ma-
TEPUAJIOB.

Uamepenne yzaeabHOH 2(phEeKTUBHON aKTUBHO-
cTH 0TOOPAHHBIX 0OPA3IIOB BBIOJHANOCH B 1a00-
paToOpUH paAManOHHON GE30MaCHOCTH B CTPOU-
tesibetBe HYUU CrpoutensHoii huzuku PAACH Ha
CTAIMOHAPHON raMMa-CIeKTPOMEeTPUYECKOH ycTa-
HoBKe CI'C-200M c 3a5BJIEHHO TOTPENTHOCTHIO He
60iee 30%. V13 06pasIioB Kaska0ro oTBaja (TeppH-
KOHa) (POPMUPOBAIOCH TPU IPOObI, KOTOPbIE IIOMe-
IIAJIUCh B TEPMETUYHbIE [TUJIUHAPUIECKUIE EMKOC-
i o6bemom 0,15 1M?, iepes nsMepeHneM Kasuast
1poba B3BenuBaIach ¢ TouHocTbio 110 0,1 r. O6pa-
60TKa CIEKTPOB MPOU3BOAMUIACH TIPOTPAMMHBIM
komriiekcoM <l Iporpeccs ¢ MCIob30BaHMEM aJITO-
pUTMOB, yTBep:xkaeHHbIX [occTanmaprom. Pesyib-
TaThl U3MEPEHUH, YCPETHEHHBIE TI0 TPEM TIPodaM,
npescrabJieHs B Tabsmiie 1.

WccnenoBanust mokasajim, 4TO BCE OTBAJIbHBIE
MOPOJIBI MOTYT O€3 OTPaHUYEHUSI KCIIOJIB30BATHCS
[IPY [TPOU3BOICTBE MATEPUAJIOB JJIsI AKIIUIIHOTO
CTPOUTENBCTBA, OCKOJIbKY BEJIMUMHA MX YAETbHOM
3(hGEKTUBHOI aKTUBHOCTH He TipeBbimaet 370 bx/
Kr. [omoBas addexTnBHAS IKBUBAJICHTHAS 71032
BHEITHETO 00Ty IEHSI OTIPEIEIISETCS IO POpPMYJIe

[6]:
H,.=474A,, (2)

eHeu

[Ipu u3roToBIEHIN OrPAXK/IAIONINX KOHCTPYKIIUT U3
MaTepUaJIOB, TTPEJCTABIEHHBIX B TabmIie 1, 0Ha Ha-
xozmnach Obi Buntepsane: H = =4,74-(148..218,1)=
= (70,2...1034) mx3B/Tox = (0,07...1,03) Mm3B/T07,
YTO ABJIAETCS TIPHEMIEMBIM YPOBHEM 06Ty e HISI.
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Tabuna 1. PesyabraTbl TaMMa-CIIEKTPOMETPUYECKOTO aHaIn3a 06PasIoB OTBAIBHON TTOPO/IBI

YTOJIBHBIX TPEAIPUATUN

Ne Ara-226 | A2z | Akao. | Acs-137, | Ao,
n/n Mecmo ombopa npobet brx/xe | bBrx/ke | brx/ke | brx/ke | Bk/ke
1 IIeperopesinii OTBAJI AXTHI 44.4 46,7 528.8 0.7 1527
«Yepxkacckas» (r. 3MMOrophe)
) AprusuMr u3 oTBajia maxThl 56.1 68.3 ’13 0.5 218,1
«Yepkacckas» (r. 3umMoropne)
3 OTtBan maxtsl «MarieHcKas 9.3 33 13,5 0.9 14.8
(r. JIyranck)
4 OtBan maxrtsl «Jlyranckas» 51.2 22.7 41,6 3.0 84,5
(r. JIyranck)
5 [TeperopeBiiuii 0TBaJ MIAXTHI 29,7 29.2 3067 0.9 95,3
«MakcumoBckas» (1. CTaxaHOB)
6 OtBan maxtel uM. Unpnda 44.8 43.9 395.1 1.5 137.4
(r. CraxaHoB)

TTokasaTereM BHYTPEHHETO 00Ty IEHNST YeTTOBE-
Ka SIBJISIETCSI BEJIMYITHA CPETHETOI0BOH SKBHUBAJICH-
THOI paBHOBECHO# 00BEMHO aKTUBHOCTH JI04Y€EP-
HuX mpoaykToB pactana (11P) pagona BPOAW B
Bozayxe nomerenust. B PD ee npenenbroe porryc-
THUMOE 3HaYeHUE /ISt CTPOSIIIUXCS U PEKOHCTPYH-
pyembix 3aanuii cocrasisier 100 bx/m3. U xoTst
YCTaHOBJIEHO, 9TO MeHee 15% pajioHa IIoCTymaeT B
BO3/IyX OMEIIEHHIT U3 MATEPUAJIOB OTPAKAAIOIINX
KOHCTPYKITHH, Ha HATI B3I HEOOXOIMM KOHTPOJTb
[1apaMeTPOB, ONPEAEIISIONMX NHTEHCUBHOCTb JIAH-
HOTro TocTyIienust. M3BectHb ciydau, Korja uc-
N0JIb30BAHME TTOPOJI C BBICOKOW Y/IE€TIbHON aKTUB-
HOCTBIO PA/IMsi B KAUECTBE 3aII0JHUTEJIS TIPU [IPO-
U3BOJICTBE GETOHA TPUBOANIIO K AHOMATBLHO BBICO-
KM YPOBHSIM pajioHa B oMeeHnsIx [17, 18, 21].

CKOpOCTB HOCTYTITIEHNS Pa/IOHA 13 MATEPHATIOB
OrPAKIAIONIMX KOHCTPYKIHIA B BO3LYX IIOMEIIEHNST
TIPUHSTO ONIPEEIISITH 0 (hopMyTIe:

AD. anb| 2. 22| (3)
£ 2 \D,

r7ie p — IJIOTHOCTb MAaTEPUAIA, KI/M>;
D, — koadpdpurment quddysnu pagona B maTe-
puase, M2/c;
k  —xoadduiment sMaHIpPOBaHIA paloHa Ma-
TEpHAIoM;
h — TOMIIIHA CIIOST MATEPHAIIA, M;
€ — IOPUCTOCTb MATEPUAJIA,

A — TIOCTOSTHHAST pacaaa pajgoHa, c'.

qoep = ARa : p : k?M '

CorsacHo dhopmyiie (3), KOJUIECTBO PaZloHa, BbI-
JIEJLTIOTIIErOCST 3 OTPAYKIAIOIINX KOHCTPYKITH, OTI-
PEJIEISIETCSI He TOJIBKO COIEPsKaHUEM B HIX PAJIHSI.
He Bech pajon, 06pa3oBaBUIMIICS IIPU Paciaie
226Ra, crmocobeH TMePEeNTH B BO3/LYX MOMEIEHHMSI.
Koaddunment omanuposanus k| MoKasbIBaeT, Ka-
Kasi 4acTb 0Opa30BaBIIErocs pajioHa CIIOCOOHA 110~
KUHYTb MacCHB OTpaskarolieil KoHCTpyKIun. /{an-
Hasi BeJINYMHA IOCTATOYHO BapruabebHA U 3aBUCHUT
OT 11eJI0T0 Psijia GU3MIECKUX CBOMCTB MOPOJIbI, TI0-
9TOMY OIIPEIENUTD €€ MOYKHO TOJIBKO 9KCIIEPUMEH-
TaJIbHO.

Koadduiment amannpoBaHus paJioHa B IAHHOM
paboTe TaK:Ke OIPEEIISIICS METOIOM FraMMa-CITeK-
tpometpun. [Tociie usmepenuit, pe3ysbraThbl KOTO-
PBIX IIPEICTaBJICHBI B TabJriile 1, mpoObl repMeTH-
3UPOBAJINCH B U3MEPUTETHHBIX eMKOCTSIX Ha 40 cy-
TOK ( BPEMSI, IOCTATOYHOE [JIsI HACTYILIEHUSI PO~
AKTHBHOTO PAaBHOBECHSI B TPOOE, COOTBETCTBYIOIIEE
JIecSTH eproiam moJrypactaza 22Rn). [Ipu atom
MTPOU3BOIUIIICH U3BMEPEHUST IOTIOJTHUTEIbHON aK-
TUBHOCTU, BO3HUKAIOIIEH 33 CYET HACTYILJICHUSI Pa-
JIMOAKTUBHOTO PABHOBECHSI MEXK/TY PA/JIOHOM U €T0
JIIP nipu repMeTH3anuu npobs! (PUCYHOK).

[Tpekparienue pocra yaebHON aKTUBHOCTH pa-
JIVsI COOTBETCTBOBAJIO HACTYIIEHUIO PAJINOAKTHB-
Horo paBroBecusi. [locsie atoro koadduiment sma-
HUPOBAHMSI PAJIOHA OIIPE/EJISIIICS 110 (hopMmy.ie:

A A

_ Ra,2 Ra,l’ (4)
oM A

Ra,2



o]
[<}]

49 -
48 fr "

46 -
45 -
44 4
43 -
42 Agar
41

panHi. Br/kT

VieabHasi akTHBHOCTh

0 10 20 30 40
CpOK repMeTH3aIHH. CYT

Pucynok. Onpenenenue koadduimienTa 9MaHIPOBAHNS
YTOJIbHOTO apTHJLINTA

rie Ay, , —yleTbHas akTHBHOCTD Pa/INs, U3MePeH-

Hast JIJIS 3aTePMETU3UPOBAHHOM MPOOKI 1mocJIe

YCTaHOBJIEHWS PAMOAKTUBHOTO PABHOBECHS B

usmeputenbHoi emkoctu, KI13,bk/kr;

A, | ~Y/eJIbHAst aKTUBHOCTb PA/INST, I3MEPEHHAST

B aspupoBanHoii mpo6e K113, Bk /kr.
Pesynsrarsl mamepennii koacduinenTa sMaHupo-
BaHUSI Pa/IOHA, BBITTOJHEHHbIE B TaGOpaTOPUN pa-
JIMAIIMOHHOM Ge3otacHocTH B crpouTesiberse HN
Crpourtenbhoit pusuku PAACH, npejcrasieHb B
tabmurie 2.

Ipencrasnennbie B Tabymie 2 sHadenna k| cau-
JIETEJIbCTBYIOT 00 YMEPEHHOW dMaHUPYIOIIEd CIio-
CO6HOCTI/I TOpO/ YyIrOJIbHBIX MIaXT ]IyFaHH_[I/IHbI, qTo
TaKKe YKa3bIBAET HA TIEPCIIEKTUBHOCTH UX UCIIOJIb-
30BaHU B TPOU3BO/ICTBE CTPOUTENHHBIX MATEPUA-
JIOB.

HaHpI/IMep, N3 JINTEPATYPHDBIX ITAaHHBIX U3BECT -
HO, 4TO TOPEJIbIE TOPOJIbI, ECTECTBEHHO TTOTyJaeMble
00KHUTOM B TEPPUKOHAX, KAK U IPYTUE 000KKEH-
HbIC TVTIMHUCTbIE MaTEPUaJIbl, O6ﬂa[[aIOT AaKTHNBHOC-
KaK r'U/IpaBInvecKue J06ABKU B CBA3YIOIINX U3BE-
CTKOBO-TIYIIIOJIAHOBOTO TUTIA, TOPTJIAHIIIEMEHTE 1
aBTOKJIABHBIX MaTepHrasaX. Boicokast abcopOIMoH-
HasgA aKTUBHOCTD 1 CIHEIJIEHNE C OPraHUYECKUMU CBAI-
3YIOIMMU ITO3BOJISTIOT TPUMEHSTH X B aC(DaJTTOBBIX

E.U. Bepex-benoycosa

Y [TOJTMMEPHBIX KOMITO3UTTHAX. Tak:Ke OHU MOTY T TIPH-
MEHSIThCSI TIPH IIPOM3BOJICTBE JKAPOCTOMKIX GETOHOB
Y IOPUCTBIX 3AMOJIHUTEJICH. A HEKOTOpbIE ropeJbie
TOPOJIbl, UMEIONINE TOHMKEHHYIO CPEJHIO0 TII0T-
HOCTbH, MOTYT UCIIOJIb30BATHCS B KAYECTBE 3AII0JTHU-
TeJiel ISt JIETKMX PacTBOPOB 1 Getonos [ 14, 19, 20].

MunepabHas COCTaBIIAIONIAs HETOPEJIbIX 110-
PO OTBAJIOB (@ TaK’Ke CBE;KEOTCHITTAHHAS TIOPO/Ia)
COCTOUT U3 IJIH, CJIaHIeB, aprUJJINTOB, AJIeBPOJIM-
TOB, II6CYaHMKOB U I1€CKOB, YTO TaK’Ke 1103BOJIsIeT
UX M POKO UCII0JIb30BaTh JJ51 IIPOU3BOJCTBA CTPO-
WTEJbHBIX MAaTEPUAJIOB, a TAK)KE TIPUMEHSITh UX B
achaJBrOBBIX KOMITO3UIIUSX U MO/ 3ACHITIKY I0POT
U [I7TsT IPOM3BO/ICTBA JMOOBIX MATEPUATIOB, HCIOJTb-
3yeMBIX B IOPOKHOM CTPOUTENLCTBE [2, 14,16, 19,
20].

[IpencrassieHHbBIE BBIIIE UCCAEI0BAHNS TI03BO-
JIIOT ClIeJ1aTh CJIe/Iy IOl e BBIBOBIL:

1. HauboJiee DOCTYIHBI, 110 HAIIEMy MHEHUIO,
Ty Th PETTEHNST IKOTOTUIECKON MTPOOIEMBI CKITA-
JIMPOBAHMS OTBAJBHOW OPO/IBI U €€ HETaTUB-
HOTO BO3/IeIICTBUA Ha OKPY KAIOLLYIO CPELY s1B-
JIIeTCsl UCII0JIb30BaHue ee B CTPOUTEJILCTBE.
Hampumep, ropesibie TOPOIbI MOKHO UCTIOJIB30-
BATHCST KaK THIPABINYECKUE TOOABKHU B CBSI3Y-
IONTUX, TTPY TTPOU3BO/ICTBE IIEMEHTA, B ac(aib-
TOBBIX W TIOJUMEPHBIX KOMITO3UITHAX. Takke
OHU MOTYT IIPUMEHSTHCS TIPH TIPOU3BOJICTBE JKa-
POCTOWKUX OETOHOB M TIOPHUCTBIX 3AMTOJTHUTEJIEN.
CaeskeoTchIIaHHAs TOPOJIa MOXKET HCTIOTb30-
BaTbCA 71 TIPOU3BOJICTBA CTPOUTETHHBIX MaTe-
PHUAJIOB, a TAKKE B IOPOXKHOM CTPOUTENILCTBE.

2. [IpoBe/iecHHBIN TaMMa-CIEeKTPOMETPUYECKI
aHaJIM3 [I0Ka3aJl, YTO UCCIeyeMble OTBaJIbHbIE
TIOPOJIBI C IOCTATOYHO OOJIBIINM 3ATTACOM OTHO-
carcak [ u Il knaccy 1o yienbHoi akTHBHOCTH,
TO eCTb 6€3 OTPAaHUYEHN I MOTY T UCTIOJIb30BATh-
€4 B )KWJIMIIHOM CTPOUTEJIbCTBeE. Tak, 0TBajIb-
Hag ropoyia nmaxt «Marunckasy, «Jlyranckast»

Ta6smma 2. Pesynbratsl namMepeHust KoahdUIeHTa SMaHUPOBAHUSI PAJIOHA OTBAIBHBIMY TIOPOIAMHU

Ne npobwvi i 2 3 4 5 6

Hauanpnas ynenbHas akTUBHOCTD Pays Apg,1, 01 | s61l 93 | 512 | 207 44,
bk/kr ) ) ) ) ) ]

PaBHOBecHas yzenbHas aKTUBHOCTB pagus Apg 1, 53,
BK/kr 48,3 1 60,0 | 10,1 1 57,7 | 34,6 | =

KoadduiueHnT smanupoBanus panaoHa k,,, 013 | 0.07 | 0.08 | 011 | 0.14 0.1
9 9 9 ) Py 5
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n «MakcumoBckasi» oTHOcuTCs K 1 Kiacey
Y/IeJIbHOM aKTUBHOCTH CTPOUTEJIBHBIX MaTepu-
aJIOB M CBHIPHS 7151 UX TPOU3BO/ICTBA U MOXKET
6€e3011aCHO MCTIOJIb30BATHC JIJISA TIPOU3BO/ICTBA
KMPIINYa, KepaM31Ta 1 JIp. MaTepUaIoB, UCIIOJb-
3yeMbIX B CTPOSIIMXCS U PEKOHCTPYUPYEMbBIX
JKMJIBIX M OONIECTBEHHBIX 37IaHUX; OTBATbHAS
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Bepex-Benoycosa Exatepuna MocudoBra — kaHIMIAT TEXHUYECKUX HAYK, 3aBeAyiolias kKadeapoil 6e30macHOCTH
JKM3HEesI TeIbHOCTH, OXpaHbl TpyAa U Tpaxkaanckoi samutsl 'OY BIIO JIHP «Jlyranckuit HannoHaIbHBIN yHUBEP-
curet umenu Tapaca lleuenko». Hayunbie mHTEpech: n3ydenne GU3NKO-XUMUIECKUX 1 OGHOXUMUIECKIX CBOMCTB
OTBAJIbHOI MOPOABI YTONBHBIX MIAXT U MX HETATMBHOIO BJIUSHUS Ha 9KOJOTMUYECKYIO GE30MaCHOCTD MPHUIEraoIuX
TEPPUTOPUIL; TIOUCK U U3YYeHHUe CrIOCOO0B U METOAOB epepabOTKH OTBAJIbHOM MOPOABI yTOMbHBIX HIaxT J[oHbacca.

Bepex-Binoycosa Karepuna HMocuniBaa — KanIumaT TexHiYHIX HayK, 3aBigyBau Kadeapu 6e3neKu KUTTEL b
HOCTi, 0XOpoHHU Tipati Ta muBimrsHOTO 3axucTy ['OY BIIO JIHP <«Jlyrancekuit HamioHaTbHWIN YHIBEPCUTET iMeHi
Tapaca IlleBuenka». Haykosi inTepecu: BuBUeHHs (hi3UKO-XIMIYHUX 1 6I0XiMIYHIX BJIACTUBOCTEN BiBATBHOI TTOPOIT
BYTIJIBHUX [IAXT i IX HETATHBHOTO BILIMBY HA €KOJIOTIYHY Oe3IeKy IPUJIETIIX TEPUTOPIH; TIOIIYK 1 BUBYEHHSI C11Oco0iB
i MmeToziB 1IEpepOOKY BiABAJIBHOI IIOPOAM BYTiibHUX MaxT JJoHGacy.

Verekh-Belousova — Ph. D. (Eng.), the Head of the Health and Safety, Labour and Civil Protection Department,
Luhansk Taras Shevchenko National University. Scientifics interests: study of the physical, chemical and biochem-
ical properties of the of waste rock of coal mine and negative impact on the environmental safety of adjacent areas; the
search and study considers environmentally safe methods for processing coal mine waste rock dumps.
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